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The model suggests that antibiotic resistance cannot be eliminated but

can be meaningfully delayed through improvements in prescribing

practices, treatment compliance, and public hygiene.

Resistance growth is inherently reinforcing and begins early, while

learning-driven improvements in healthcare practices occur only

after resistance has emerged. This delay limits the effectiveness of

reactive interventions, highlighting the importance of early, proactive

behavioral changes to extend the useful lifespan of existing antibiotics.

RESULTS

CONCLUSION

PROBLEM / BACKGROUND

Antibiotics revolutionized the treatment of infectious diseases following the introduction of 

penicillin in the 1940s. Their widespread use, however, quickly led to the emergence of 

antibiotic resistance (AR) with Staphylococcus aureus becoming a major hospital threat within 

years. Today, AR is shaped by bacterial evolution and human behaviors, including 

overprescription, treatment compliance, and hygiene. This study examines how these 

behavioral factors influence the emergence of resistance for a single antibiotic acting on a 

single pathogen, providing a framework for identifying behavioral leverage points to preserve 

antibiotic effectiveness.

THE MODEL

Sensitivity testing was performed by simultaneously varying overprescribing,

treatment compliance, and hygiene. The resulting confidence intervals show

how changes in these behavioral parameters influence the timing and rate of

resistance growth. The greatest differences occur during the early stages of

resistance growth before the trajectories converge.

KEY SYSTEM INSIGHTS & ADAPTIVE FEEDBACK

Medical learning captures how 

accumulated clinical experience 

changes prescribing behavior. As 

resistant infections increase, 

surveillance and treatment failures 

drive updates to prescribing 

practices that reduce unnecessary 

antibiotic use. Because 

implementation takes time, these 

improvements occur after a delay.

Public learning captures how 

awareness of AR changes patient 

behavior. As deaths from resistant 

infections increase and word-of-

mouth reports of resistant cases 

spread, public understanding of 

proper antibiotic use grows. This 

increased awareness improves 

adherence to treatment instructions, 

improving overall treatment 

compliance. 

Key Principle

Together, these learning feedbacks slow the progression of AR but cannot prevent its early reinforcing growth, 

since both responses depend on resistance becoming established before meaningful behavior change occurs.

Key Properties 

• Begins early

• Accelerates over time

• Emerges under all scenarios

Resistance growth under 5%, 28% (current CDC estimate), and 60% overprescribing. Reducing 

unnecessary prescriptions extends the effective lifespan of antibiotics but does not change the 

system’s reinforcing growth pattern.

Core Reinforcing Feedback Driving Resistance

Impact of Overprescribing
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